Acute inflammation increases pituitary and hypothalamic glycoprotein hormone subunit B5 mRNA expression in association with decreased thyrotrophin receptor mRNA expression in mice.
The biological function of thyrostimulin, consisting of the GPA2 and GPB5 subunit, is currently poorly understood. The recent observation that pro-inflammatory cytokines up-regulate the transcription of GPB5 in vitro suggested a role for thyrostimulin in the nonthyroidal illness syndrome, a state of altered thyroid hormone metabolism occurring during illness. In the present study, we used GPB5 knockout (GPB5(-/-) ) and wild-type (WT) mice to evaluate the role of GPB5 in the pituitary and hypothalamus during acute inflammation induced by lipopolysaccharide (LPS, bacterial endotoxin) administration. We evaluated serum thyroid hormones and mRNA expression of genes involved in thyroid hormone metabolism in the pituitary and in two hypothalamic regions; the periventricular region (PE) and the arcuate nucleus/median eminence region. As expected, LPS administration increased deiodinase type 2 mRNA in the PE, at the same time as decreasing pituitary thyrotrophin (TSH)β mRNA and serum thyroxine and triiodothyronine both in GPB5(-/-) and WT mice. GPB5 mRNA, but not GPA2 mRNA, markedly increased after LPS in the pituitary (200-fold) and hypothalamus of WT mice. In addition, we found large (>50%) suppression of TSH receptor (TSHR) mRNA in the pituitary and hypothalamus of WT mice but not in GPB5(-/-) mice. In conclusion, our results demonstrate in vivo regulation of central GPB5 transcription during acute illness. The observed differences between GPB5(-/-) and WT mice point to a distinct role for GPB5 in pituitary and hypothalamic TSHR suppression during acute illness.